Synthesis of 3-hydroxyretinal in the cytosol of the butterfly compound eye.
The metabolism of 3-hydroxyretinoids in the cytosol of the compound eyes of a species of butterfly, Papilio xuthus, was investigated. The cytosol was found to contain 25-30% of the total 3-hydroxyretinal and 70-82% of the total 3-hydroxyretinol in the eye. These percentages of 3-hydroxyretinoids in the cytosol were found to be constant regardless of whether the eyes are light-adapted or dark-adapted. 3-Hydroxyretinal can be newly synthesized in the cytosol of light-adapted eyes. Blue light specifically increases the amount of 11-cis and all-trans 3-hydroxyretinal ca 2.5 and 1.8 times respectively, compared to pre-irradiation. When 3-hydroxyretinal was synthesized, 3-hydroxyretinol was decreased or disappeared in the cytosol. When retinol (non-native chemical) was added to the cytosol, it was converted into retinal. This result indicates that an oxidative system exists in the compound eye which can convert 3-hydroxyretinol to 3-hydroxyretinal.